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Abstract

Background/Objectives: We hypothesized that physical activity (PA) improves insulin
sensitivity in adolescents with severe obesity beyond that attributable to metabolic bariatric
surgery (MBS).

Subjects/Methods: StepWatch™ monitors objectively measured PA in 88 participants in the
Teen Longitudinal Assessment of Bariatric Surgery (Teen-LABS) study. Primary outcomes
included absolute change in fasting insulin, HOMA-IR, and fasting glucose from pre-surgery
(baseline) to 6, 12, 24, and 36 months post-MBS. SAS PROC TRAJ generated activity trajectories
based on probability and individual participant step count trajectories. Linear regression models
were used, adjusted for baseline value, visit, surgical procedure, sex, and percent change in BMI.
Additional models adjusted for percent change in iliac waist circumference (IWC) or percent body
fat (BF), measured by bio-impedance.

Results: Two activity trajectories were identified: more active (MA, n=13) and less active (LA,
n=75). MA baseline mean daily step count was >6 000, increasing to > 9 000 at 2 years. LA mean
daily step count remained at approximately 4 000. Few participants recorded moderate step
activity (cadence >80 steps/minute). Still, fasting insulin and HOMA-IR differed in association
with activity trajectory. MA was associated with a greater absolute decrease in fasting insulin
(=7.8uU/ml [95% CI: (-11.8, =3.7)], p =<0.001) and a greater decrease in HOMA- IR (-1.9 [95%
Cl: (-3.0, —0.7)], p = 0.001), when adjusted for percent change in BMI. The significant
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independent effect of MA remained when adjusted for percent change in IWC or percent BF.
Clinically, 100% of MA trajectory participants normalized fasting insulin, HOMA-IR and fasting
glucose by 6 months and normalization remained throughout the 36 month follow up. In contrast,
76.3% and 65.8% of LA trajectory participants normalized fasting insulin and HOMA-IR,
respectively, by 12 months with 28.6% of both remaining normalized at 36 months.

Conclusion: PA is independently associated with improved insulin sensitivity beyond that
attributable to MBS in adolescents with severe obesity.
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INTRODUCTION

Obesity is strongly associated with insulin resistance (1). Adolescents with severe obesity
and insulin resistance are at increased risk of developing type 2 diabetes (T2D) and
cardiovascular disease (CVD) (2). p-cell function declines up to 35% each year in
adolescents with insulin resistance, two-to-four-times faster than in adults (2). Metabolic
bariatric surgery (MBS) effectively normalizes hyperinsulinemia and induces remission of
T2D in association with weight loss in adults (3) and adolescents with severe obesity (4).

Physical activity (PA) and fitness improve insulin sensitivity, while inactivity promotes
insulin resistance (5). Moreover, insulin resistance can impair PA tolerance and fitness (6).
Adolescents with severe obesity are more sedentary and achieve 50% fewer steps per day
than adolescents of healthy weight (7, 8). While MBS is associated with improved insulin
sensitivity, it is unclear whether PA further improves insulin sensitivity beyond that
associated with surgery alone. We therefore dichotomized adolescents undergoing MBS by
daily PA into trajectory groups of more (MA) or less (LA) daily PA, to test the hypothesis
that those with higher levels of PA would demonstrate greater insulin sensitivity.

MATERIALS/SUBJECTS/METHODS

Design

This analysis examined associations between objectively measured PA and changes in
clinical measures of insulin sensitivity from baseline to 6, 12, 24, and 36 months post-MBS
in adolescents with severe obesity. PA was measured as daily step counts using StepWatch™
(CYMA Corp., Mountlake Terrace, Washington). The methods used for data collection have
been previously described (9). Also, the influence of objectively measured PA on lipid
measures and improved weight loss and weight maintenance in this population have
previously been reported (10). The original Teen-LABS protocol and data and safety
monitoring plans were approved by the institutional review board (IRB) at each of the five
participating institutions and by the NIH appointed data and safety monitoring board. All
participants and/or their legally-authorized representatives provided informed, written
consent. The analysis plan was also reviewed and approved by the IRB at the University of
Colorado, Anschutz Medical Campus.
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Eighty-eight adolescent participants from the Teen Longitudinal Assessment of Bariatric
Surgery (Teen-LABS) study met inclusion criteria for this analysis. Inclusion criteria were:
1) StepWatch™ worn for a minimum of 3 days (2 weekdays and 1 weekend day) to
objectively measure PA (9), 2) at least 6 hours of daily wear time with at least 10 steps per
hour per day of recorded data, 3) available PA data at baseline and at least one postoperative
time point (6 months, 1 year, 2 years or 3 years), 4) time point-matched laboratory and
anthropometric data, and 5) participant underwent either vertical sleeve gastrectomy (VSG)
or Roux-en-Y gastric bypass (RYGB). Participants were excluded if they reported taking
metformin or insulin, or had a current or previous diagnosis of diabetes.

Outcomes of interest

The primary outcomes of interest were measures of change in insulin sensitivity, including
HOMA-IR, fasting insulin, and fasting glucose, over time from baseline to 6, 12, 24, and 36
months. HOMA-IR was calculated as: fasting insulin (uU/ml) x fasting plasma glucose
(mg/dl)/405. The exploratory outcome of interest was change in resting heart rate (RHR).
Activity trajectory membership (i.e., more activity [MA] or less activity [LA]) was the
independent variable of interest and covariates chosen a priori included the baseline value of
each outcome, sex, race, visit, surgical procedure, and a measure of adiposity: iliac waist
circumference (IWC), BMI, or % body fat (%BF) as measured by bioelectric impedance
(Tanita Body Composition Analyzer TBF-310, Manchester, UK).

Statistical Analysis

SAS v9.4 (SAS Institute Inc., Cary, NC, USA) PROC TRAJwas used to determine the
optimal number of categorical activity trajectories and their respective shape (e.g., linear vs.
quadratic) based on average daily step counts at each visit, as per Andruff et al. (11). Using
this model, two categories were identified that we label “less active” (LA) and “more active”
(MA), that were linear and quadratic in shape, respectively. The probability of group
trajectory membership for each individual was determined from the individual’s trajectory of
average step counts across all available time points (10). The analyses examined insulin
sensitivity outcomes and anthropometric outcomes longitudinally from baseline to 6, 12, 24
and 36 months post-MBS. Descriptive summaries included mean and standard deviation for
continuous measures and count and percent of total for discrete measures. Baseline
comparisons between activity categories were made using two-sample t-tests for continuous
outcomes and two-sample tests of proportions for dichotomous outcomes.

Analysis of change in outcomes by activity trajectory categories used linear regression with
generalized estimating equations, assuming an exchangeable working correlation structure to
account for the longitudinal, correlated nature of the data to estimate the change from
baseline to a measured interval or visit. Changes in outcomes from baseline were fit,
adjusting for percent change from baseline to a given visit for both IWC and BMI, as
independent covariates of weight loss in order to examine the impact of obesity (as BMI)
and central obesity (as IWC). Additionally, body composition as percent body fat (% BF)
was considered as an independent covariate of weight loss for fasting insulin and HOMA-
IR. The model also included covariates for baseline value of the outcome, sex, surgical
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procedure type, race/ethnicity (white, non-Hispanic vs. all others), PA trajectory group,
study visit number indicator, and the interaction between PA trajectory and visit indicator.
To improve interpretability, reduced models were created by iteratively removing sex or race
if the adjusted p>0.1, and the model refit before evaluating significance of the remaining
covariates. Additionally, the interaction was removed if the adjusted p value was >0.05.
Given the smaller number of More Active (MA) participants determined by the SAS
trajectory procedure (PROC TRAJ) based upon the observed data over time, an additional
sensitivity analysis was explored where PA was treated as a continuous variable for the
primary outcomes of the association between physical activity and insulin sensitivity.
Similar models were fit for change in central adiposity measure, but with percent change in
the covariate excluded from the model. Graphs were created to illustrate individual and
activity category trajectories, plotting average step count over time from baseline to
specified visits and changes in the measures of interest over time, as well. The statistical
package “R,” v3.5.3 (R Foundation for Statistical Computing, Vienna, Austria) was used for
all other analyses and figures. (12)

Of the 242 adolescents originally enrolled in the Teen-LABS study, 125 provided PA data by
wearing a StepWatch™ activity monitor. Eighty-eight met the criteria for inclusion in this
analysis. Thirteen participants were classified as MA (mean probability of correct inclusion
in the MA trajectory by SAS PROC TRAJwas 99%), and 75 were classified as LA (mean
probability of correct inclusion in the LA trajectory was 98%). Of the 88 participants, 77%
were female, 65% were white, non-Hispanic, 17% were Black/African American only, and
11% were Hispanic. The baseline mean (+SD) age was 16.9 (£1.6) years. The baseline BMI
was 54.9 (+10.6) kg/m?2. Baseline HOMA-IR was 6.6 (+4.7), fasting insulin was 28.3
(x21.4) yU/ml and fasting glucose was 94.9 (x15.6) mg/dl. Baseline comparisons between
MA and LA for the means of fasting glucose, fasting insulin, HOMA-IR were significantly
different, therefore these models were adjusted for baseline values. There was, however, no
significant difference between MA and LA for mean 400 meter walk time measure of
aerobic fitness/capacity, suggesting that fitness was not a factor in explaining the between-
group differences in insulinemia (Table 1).

The average daily step count of MA trajectory was >6 000 average steps at baseline and
increased to >9 000 at 2 years. The LA trajectory maintained a daily step count of <4 000
steps per day from baseline to 3 years. (Figure 1). Cadence was slow with only one
participant in the LA group recording more than 4 minutes of moderate activity cadence per
day compared to eleven MA group participants (>80 steps/minute).

Primary outcome

MA was associated with greater decreases in fasting insulin and insulin resistance as
HOMA-IR post-MBS (Figure 2). Of interest, fasting glucose was relatively stable over time
and was not associated with activity trajectory. The MA trajectory was associated with
greater absolute decrease in fasting insulin (-=7.8 pU/ml [95% CI: (-11.8, -3.7], p =<0.001)
when adjusted for baseline insulin, % change in BMI, and visit time. Likewise, a greater
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absolute decrease in HOMA-IR was associated with the MA trajectory, adjusting for
baseline HOMA-IR, % change in BMI, and visit time (-1.9 [95% CI:(=3.0, -0.730)], p =
0.001). Importantly, the significant independent effect of more PA on both fasting insulin
and HOMA-IR remained when adjusted for % change in IWC (Table 2) or % BF (not
included in Table 2). Additionally, the significant effect of PA was confirmed by a sensitivity
analysis examining PA as a continuous variable in association with fasting insulin and
insulin resistance as HOMA-IR (Supplement S1a). The clinical significance of the
independent effect of PA was demonstrated by the difference between MA and LA % of
normal fasting insulin and HOMA-IR values from baseline to 36 months. All values in the
MA trajectory returned to acceptable values by 6 months and remained within normal limits
through-out the 36 month follow up period. The LA trajectory values improved following
active weight loss at 12 months, but did not remain within acceptable values over time,
decreasing to 28.6% 36 months. (Table 3).

Secondary outcome

The MA trajectory was associated with a greater decrease in absolute RHR (—8.4 bpm [95%
Cl:(-15.6, -1.2)], p=0.022) at 6 months. (Table 4.) However, the independent relationship
between PA and HOMA and insulin remained significant when RHR was added to the
adjusted model.

Unfortunately, limited RHR data beyond 6 months restricted the opportunity to make
extended longitudinal comparisons of the secondary outcome. There were no differences
noted by surgical procedure in this outcome of interest.

DISCUSSION

These results demonstrate a positive association between objectively measured PA and
improvement in clinical measures of insulin sensitivity, beyond the active weight loss period
and independent of body fat reduction in adolescents with severe obesity, post-MBS.
Although recorded PA of both MA and LA trajectories was well below the recommended
moderate-to-vigorous PA daily for adolescents (13, 14), or adults (13, 15), MA was
associated with greater improvement in absolute change in HOMA-IR and fasting insulin, as
well as lower baseline values. Additionally, the improvement in measures of insulin
sensitivity was clinically, as well as statistically significant with early and sustained
normalization of HOMA-IR and fasting insulin associated with MA. LA trajectory
participants failed to maintain the benefit of improvement in HOMA-IR and fasting insulin
beyond the active weight-loss period of baseline to 12 months, post-MBS. This is important
because improving and maintaining insulin sensitivity is an important goal of MBS in
adolescents with severe obesity, as p-cell function declines up to 20-35% each year in
adolescents with insulin resistance.

Importantly, MA was also associated with greater improvement in RHR, a valuable measure
of cardiovascular health, at 6 months post-MBS, independent of weight loss. A greater
percentage of MA participants achieved clinically significant improvement in RHR
measures over time when adjusted for baseline value of the outcome, sex, race, visit, surgical
procedure, and % change in BMI, IWC or body fat as a measure of adiposity.
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Many studies have demonstrated the benefit of MBS in reducing comorbidities of severe
obesity (4, 16-19), but little is known regarding potential additional benefit of PA as
adjunctive therapy in combination with MBS. PA has been shown to improve health,
promote weight loss, assist with weight loss maintenance, and reduce CVD risk in a dose
response manner with increasing benefits as activity increases (13). Evidence is growing that
suggests that PA may provide metabolic and health benefits at lower doses following MBS
in adolescents with severe obesity, beyond that attributable to weight/adiposity loss (10). Our
study results provide additional evidence that more PA independently improves insulin
sensitivity beyond that provided by MBS alone, which likely predicts a further reduction of
the sequelae of insulin resistance and overall CVD risks over time.

This is an important observation because the prevalence of insulin resistance and T2D have
increased in parallel with rising obesity rates in youth and adults (20-23) and are difficult to
treat and reverse. In adolescents, the progression from insulin resistance to beta cell failure
(24) which leads to T2D and greatly increases CVD risk (25) occurs more rapidly than in
adulthood (26). PA has previously been established to improve insulin sensitivity (27) and
has been described as a “robust approach” (28) for effectively reducing insulin resistance
(29). Both moderate to vigorous PA interventions alone (30-32) and MBS alone (33) have
been shown to improve insulin sensitivity. Our study adds evidence that even small increases
in PA will improve insulin sensitivity. While it is well recognized that insulin resistance
relates to excess adiposity (24) and improves with change in body composition or weight
loss, this study further demonstrates that more PA independently improves insulin sensitivity
in adolescents with severe obesity beyond that associated with a loss of body fat post- MBS.
Additionally, our study demonstrates the added value of more PA in extending the benefit of
improved insulin metabolism following MBS. More activity was associated with a greater
proportion of participants achieving acceptable fasting insulin and HOMA-IR values at an
earlier time point and maintaining those values across time. Because adolescents with severe
obesity who receive MBS in the second decade of life may have many years of life ahead,
sustained insulin sensitivity would likely translate into prolonged improvement of health and
quality of life.

Additionally, more PA was associated with a greater reduction in resting heart rate. Resting
heart rate (RHR) is classically used as a simple clinical indicator of fitness and is a valued
measure of response to a variety of therapies. Heart rate negatively correlates with
cardiopulmonary fitness (34). Therefore, the greater reduction in resting heart rate may
reflect improved cardiopulmonary fitness even with small increases in PA post-MBS.
Changes in RHR and fitness related to PA have not been well demonstrated in populations
with severe obesity. This clinically significant finding may offer evidence that even small
increases in PA can improve cardiopulmonary fitness following MBS in adolescents with
severe obesity. Cardiopulmonary fitness has not been found to improve as a result of MBS,
but rather to improve only in those adults who participated in a moderate to vigorous
physical training intervention (35).

Overall, these results uniquely demonstrate the value of PA to independently improve and
prolong positive changes in cardiometabolic outcomes in adolescents with severe obesity,
from baseline to 3 years post-MBS. The use of longitudinal data and the extended data
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collection over 3 years pre- and post-MBS strengthens the study results. The use of
objectively measured PA and the analysis of individual activity trajectories and group
trajectories instead of median or group means better demonstrates the variability of
outcomes in association with less and more PA. Addressing the influence of co-variates and
baseline values, accounting for sex, race, procedure, and percent change in multiple
adiposity measures, as well as baseline values, also strengthens the study results. However,
limitations also exist, including variable but limited PA participation pre- and post-MBS
among the study population, limited StepWatch™ data and availability of some outcomes of
interest, and a lack of individual dietary data. While individual dietary intake data were not
available in the Teen-LABS study, pre- and post-MBS dietary instructions were consistent
for all participants. Also, participant self-selection may have influenced participation
initially and over time.

In summary, PA appears to further improve measures of insulin sensitivity and may reduce
RHR and CVD risk in adolescents with severe obesity, post-MBS. These findings support
the need for additional studies of the benefits of PA in those undergoing MBS and the need
for PA support as part of the chronic care plan for all adolescents with severe obesity, post-
MBS. Additional research is needed to evaluate the long term benefit of PA on
cardiopulmonary fitness in adolescents with severe obesity. There remains a need for clarity
regarding frequency, intensity and duration of PA necessary to modify specific
cardiometabolic outcomes over time in adolescents. Additionally, improving PA
participation and adherence to treatment recommendations among adolescents remains
poorly understood (28). There is a need to develop sustainable strategies to motivate
adherence to PA recommendations in this unique population with limited PA experience and
poor participation. Finally, identification of effective PA strategies to extend the benefits of
MBS through decades of future life in adolescents is an urgent need.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Comparison of mean trajectory for Less Active and More Active step counts over time with
individual step count trajectories.
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Figure 2. HOMA-IR and fasting insulin outcomes by trajectory
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Baseline comparisons of more active and less active trajectories using two-sample t-tests for p-values

Table 1.

(continuous) or two-sample tests of proportions (discrete).

Page 12

Covariate More Active Mean (SD)
[N=13]

Fasting Glucose (mg/dL) 84.0 (6.0)
Fasting Insulin (pU/mL) 23.6 (11.2)
HOMA-IR 5.0 (2.5)
Triglycerides (mg/dL) 107.5 (46.2)
HDL-C (mg/dL) 43.0 (10.9)
SBP (mmHg) 122.2 (16.4)
DBP (mmHg) 76.2 (10.1)
Resting Heart Rate (bpm) 80.5 (10.5)
CRP (UM) 0.7 (0.8)
Vitamin D (ng/mL) 24.2 (7.9)
HbALC (%) 5.2 (0.3)
400-m Walk Time (min) 6.6 (0.9)
BMI 50.8 (8.1)
Iliac Waist Circumference (cm) 146.1 (16.0)
Age (years) 17.2 (1.5)
White, Non-Hispanic 10 (76.9%)
Sleeve Gastrectomy 1(7.7%)

Less Active Mean (SD)
[N=75]

96.6 (16.5)
319 (22.3)
76(5.2)
130.5 (72.8)
38.7(9.2)
127.3 (13.3)
75.0 (10.6)
81.4 (12.8)
11(12)
21.7 (8.0)
53(0.7)
6.6(2.2)
54.4(9.9)
149.4 (16.9)
16.9 (1.6)
47 (62.7%)
13 (17.3%)

Difference [More-Less] (95%
Cl)

-12.6 (-17.7,-7.5)
-8.3(-16.5,0.0)
-2.6 (-4.5,-0.7)
-22.9 (-54.6,8.7)

43(-2.6,11.1)
-5.1(-15.4,5.1)
1.2 (-5.2,7.7)
-0.9 (-7.9,6.0)
-0.3(-0.8,0.2)
2.6 (-2.5,7.6)
-0.1(-0.3,0.1)
0.0 (-0.8,0.7)
-3.6(-8.9,1.7)
-3.4(-13.6,6.9)
0.4 (-0.6,1.3)
14.3% (~15.6%, 44.2%)
-9.6% (~31.0%, 11.7%)

p-value

<0.001
0.05
0.008
0.147
0.205
0.304
0.689
0.782
0.237
0.296
0.389
0.902
0.17
0.5
0.431
0.497
0.641
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Table 2.

Page 13

Coefficient table with absolute change in metabolic outcome from baseline regression output with % change in

adiposity measure from baseline to 36 months by column.

Iliac Waist Circumference

Body Mass | ndex

Outcome: Fasting Glucose (mg/dl)

Coefficient (95% CI)  p-value

Coefficient (95% CI)

p-value

Intercept

Baseline Glucose

White (vs. Other)

% Ad Change from Baseline
MA (vs. LA)

Baseline to 1 Year

Baseline to 2 Years

Baseline to 3 Years

93.14 (82.67,103.62)  <0.001
-1.09 (-1.17,-1.01)  <0.001
5.37 (2.01, 8.73) 0.002
0.25 (0.05, 0.45) 0.014
-4.41 (-8.91, 0.09) 0.055
1.12 (-1.93, 4.16) 0.473
4.42 (—0.62, 9.46) 0.086
153 (-2.12,5.19) 0.411

94.49 (84.82, 104.15)
-1.08 (-1.16, —1.01)
5.49 (2.45, 8.54)
0.24 (0.09, 0.39)
-3.39 (-7.72, 0.93)
1.18 (-1.94, 4.30)
452 (-0.51, 9.55)
1.62 (-1.63, 4.86)

<0.001

<0.001

<0.001
0.002
0.124
0.459
0.078
0.329

Outcome: Fasting Insulin (uU/ml)

Coefficient (95% CI)  p-value

Coefficient (95% CI)

p-value

Intercept

Baseline Insulin

% Ad Change from Baseline
MA (vs. LA)

Baseline to 1 Year

Baseline to 2 Years

Baseline to 3 Years

29.59 (18.73,40.45)  <0.001
-1.00 (-1.14,-0.86)  <0.001
0.65 (0.35, 0.96) <0.001
-9.77 (-14.43,-5.11)  <0.001
-1.02 (-7.54,550)  0.758
-2.68(-9.82,447)  0.463
487 (-4.62,14.36) 0315

30.81 (19.18, 42.45)
-0.95 (-1.09, -0.81)
0.55 (0.25, 0.86)
-7.75 (-11.77, -3.73)
-0.51 (~7.08, 6.05)
-2.41(-9.48, 4.67)
5.25 (-3.25, 13.76)

<0.001
<0.001
<0.001
<0.001
0.878
0.505
0.226

Outcome: HOMA-IR

Coefficient (95% CI)  p-value

Coefficient (95% CI)

p-value

Intercept

Baseline HOMA-IR

% Ad Change from Baseline
MA (vs. LA)

Baseline to 1 Year

Baseline to 2 Years

Baseline to 3 Years

6.79 (3.92, 9.67) <0.001
-1.02 (-1.15,-0.89)  <0.001
0.15 (0.08, 0.23) <0.001
-2.34(-3.63,-1.04)  <0.001
-0.30(-1.93,1.32)  0.714
-0.21(-2.38,1.95)  0.846
1.15 (~1.10, 3.40) 0317

6.91(3.91, 9.91)
-0.97 (-1.09, -0.84)
0.12 (0.05, 0.19)
-1.86 (-2.98, ~0.73)
-0.22 (-1.85, 1.40)
-0.19 (-2.34, 1.96)
1.21 (-0.84, 3.25)

<0.001

<0.001

<0.001
0.001
0.789
0.861
0.247
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Counts (%) of those with normal fasting insulin (<17uU/mL) and HOMA-IR (<3) at each time point by

activity trajectory.

Fasting Insulin
Baseline
Month 6
Year 1
Year 2
Year 3
HOMA-IR
Baseline
Month 6
Year 1
Year 2
Year 3

MA Trajectory
2/6 (33.3%)
7/7 (100.0%)
4/4 (100.0%)
3/3 (100.0%)
4/4.(100.0%)

MA Trajectory
2/6 (33.3%)
7/7 (100.0%)
4/4 (100.0%)
3/3 (100.0%)
4/4.(100.0%)

LA Trajectory
13/43 (30.2%)
28/44 (63.6%)
29/38 (76.3%)
15/21 (71.4%)
217 (28.6%)
LA Trajectory
9/43 (20.9%)
23/44 (52.3%)
25/38 (65.8%)
13/21 (61.9%)
217 (28.6%)
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Coefficient table with absolute change in resting heart rate from baseline regression output.

Table 4.

Iliac Waist Circumference

Body Mass | ndex

Outcome: Resting Heart Rate (bpm)

Intercept

Baseline Resting Heart Rate

% Ad Change from Baseline
MA (vs. LA)

Baseline to 1 Year

Baseline to 2 Years

Baseline to 3 Years

Active Trajectory x 1 Year Visit
Active Trajectory x 2 Year Visit
Active Trajectory x 3 Year Visit

Coefficient (95% CI)  p-value
42.48 (24.76, 60.20) <0.001
-0.61 (-0.80, -0.41) <0.001

0.00 (-0.30, 0.31) 0.977
-8.33(-15.62,-1.03)  0.025
-4.27 (-9.39, 0.84) 0.101
-0.62 (~7.14, 5.90) 0.852
5.04 (-2.10, 12.17) 0.166
2.74 (-4.92, 10.40) 0.483
13.52 (2.27, 24.77) 0.019
3.95 (-5.85, 13.74) 0.43

Coefficient (95% CI)  p-value
46.24 (29.20, 63.27) <0.001
-0.63 (-0.82, -0.44) <0.001

0.07 (-0.16, 0.31) 0.542
-8.40 (-15.56, -1.23) 0.022
-4.31(-9.26, 0.64) 0.088
-0.78 (-7.31,5.74) 0.814
2.21 (-5.54, 9.96) 0.577
3.36 (—3.97, 10.70) 0.369
14.09 (2.65, 25.54) 0.016
7.62 (-3.34, 18.58) 0.173
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